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Mr. Crommelin, Ephemeris for Physical lxii. i 9 


Ephemeris for Physical Observations of the Moon for i 
By A. C. D. Crommelin. 


902. 


Greenwich 

Felenographical 


Geocentric Libration 



Midnighr. 

Colong. | Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direct 
tion. • 

C. 

1902. 

Jan. 1 

I78°16 

+ i*33 

+ 5°4I 

+ 303 

6*20 

2 99'3 

24*28 

2 

190*32 

1 ’34 

+ 4-18 

+ i*73 

4-52 

292-5 

22*83 

3 

202*49 

i-35 

+ 2 *8o 

+ 0*38 

2^83 

277-7 

20*39 

4 

21466 

136 

+ 136 

—0*98 

i*68 

234*2 

17*06 

5 

226*84 

i'37 

— 0*06 

-2*30 

2*30 

178*5 

12*95 

6 

23902 

1-38 

-1-38 

-353 

379 

158 6 

8*i6 

7 

251*20 

i*39 

-2*55 

-4*61 

5 27 

151*1 

2-95 

8 

263*39 

1*40 

-3'53 

-5*50 

6-54 

147 3 

357*57 

9 

275-58 

1*41 

-4*29 

— 6*14 

749 

i45*i 

352*26 

30 

28777 

1*42 

-4-84 

— 6*50 

811 

143*3 

347*33 

II 

29996 

1*43 

-5-i 8 

-6-J4 

8’35 

141*6 

343*00 

12 

312*14 

1*44 

-5-33 

— 6*24 

8*21 

I39-5 

339*49 

13 

324-32 

1 ‘45 

-5*3i 

-5*61 

772 

136*6 

336-95 

H 

330-5° 

1*46 

-5*ii 

— 4*66 

6*92 

132*4 

335-54- 

15 

348-67 

1*47 

-4‘74 

-3*44 

586 

126*0 

335-39 

16 

0-83 

1*48 

-4*19 

— 2*01 

465 

115*6 

336-59 

17 

12-99 

1*48 

“~3’43 

-°«43 

3-46 

97*i 

33920 

18 

2513 

1*49 

-2*47 

+1*19 

274 

64-3 

343 16 

19 

37-27 

1*50 

-1*30 

+ 2*76 

305 

25*2 

348-3+ 

20 

49-41 

1*51 

+ 0*04 

+ 4-17 

4*17 

359*4 

354-38 

21 

61-54 

152 

+ 1*46 

+ S*3i 

5-5i 

344-6 

0*82 

22 

73-66 

1*52 

+ 2*87 

+ 609 

673 

334*8 

711 

23 

8579 

i-53 

+ 4-15 

+ 648 

7-69 

327-4 

1279 

24 

9791 

i-53 

+ 5* f 7 

+ 6*47 

8*28 

321*4 

I7*5i 

25 

110*04 

1*53 

+ 5*82 

+ 607 

8*41 

316*2 

21*09 

26 

I22*l8 

i'53 

+ 6*o6 

+ 5*34 

8*o8 

3H*4 

2344 

27 

I34'3I 

r 53 

+ 588 

+ 4‘35 

7*3i 

306*5 

24-58 

28 

I46*46 

i*53 

+ 5*28 

+ 3*17 

616 

30 ro 

24-56 

29 

I58*6l 

1-53 

+ 4*34 

+ 1*87 

4*73 

293*3 

23-42 

30 

170*77 

1*52 

+ 3-15 

+ 0*52 

3-19 

279*4 

21*28 

31 

182*93 

1*52 

+ i*8o 

-0*84 

1*99 

245*0 

18*20 

Feb. 1 

I9S-I0 

1*52 

+ 0*38 

— 216 

219 

190*0 

14*29 

2 

207*27 

i*5i 

— 1*00 

-3-39 

3*53 

163*6 

972 

3 

219*45 


—2*26 

-4-48 

5*02 

1532 

4-65 

4 

231*63 

+ 1 50 

-3*22 

-5-39 

6*28 

149*1 

359-30 
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Nov. 1901. Observations of the Moon, 1902. 87 



Selenographical 


Geocentric Libration 



Greenwich 

Midnight. 

Colong. | Lat. 
of the Snn. 

Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1002. 

o_ 

0 

0 

0 - 

0 

0 

0 

Feb. 5 

24382 

+ 1*50 

-4*14 

— 6*06 

7*34 

1457 

353*94 

6 

256*01 

1*49 

- 4*68 

- 6*45 

7*97 

144*0 

348-82 

7 

268*20 

1*49 

- 4*94 

- 6*53 

819 

142*9 

344*22 

8 

280*40 

1*48 

- 4*93 

-6*26 

7*97 

141*8 

340-38 

9 

292*60 

1-48 

-4*69 

- 5*65 

7*34 

140*3 

337*49 

IO 

30479 

1 ’#7 

- 4*27 

- 47 i 

6*36 

137*8 

33575 

ii 

316*98 

1*47 

- 3*72 

- 3*49 

510 

133*2 

335*29 

12 

329*16 

i *47 

— 3'°6 

— 2*06 

369 

124*0 

336*21 

13 

341*34 

1*46 

- 2*33 

-0*48 

2-38 

ioi*6 

338 - 5 I 

14 

353-52 

1*46 

-*‘53 

+ 1-13 

1*90 

53-6 

342*16 

i 5 

569 

i *45 

-0*65 

+ 2*68 

276 

J3-6 

346*99 

16 

17-85 

1*45 

+ 0*29 

+ 4*07 

4*08 

355'9 

35270 

17 

30*00 

1*44 

+1*28 

+ 5*21 

5*36 

346-2 

358*80 

18 

42-15 

i *43 

+ 2*27 

+ 6*03 

6-44 

339'4 

5 *n 

19 

54*29 

1*42 

+ 3*22 

+ 6*48 

723 

3336 

10*89 

20 

66-43 

1*41 

+ 4*05 

+ 6*54 

7-69 

328-2 

15-88 

21 

78-56 

1*40 

+ 4*67 

+ 6*21 

7-78 

323-* 

19*86 

22 

9070 

1-38 

+ 501 

+ 5*55 

7-48 

3179 

22 68 

23 

102-84 

i *37 

+ 5*03 

+ 4*59 

6-81 

312-1 

24*21 

24 

11498 

i *35 

+ 4 * 7 i 

+ 3*42 

582 

3060 

24*72 

25 

127-13 

i *34 

+ 4*04 

+ 2*11 

4-56 

2976 

2397 

26 

139-29 

1-32 

+ 3*09 

+ 072 

3«7 

283-1 

22* 14 

27 

151-44 

1*30 

+ 1*91 

—0*67 

2*02 

250-7 

* 9*34 

28 

163-61 

1*28 

+ 0*59 

— 2*02 

2*10 

1963 

15*69 

Mar. 1 

175-78 

1*27 

— o*8o 

- 3*28 

3*38 

166-3 

11*31 

2 

18795 

1*25 

— 2*15 

-4*40 

4*90 

154-0 

6*40 

3 

200*14 

1*23 

338 

- 5*34 

6*32 

1477 

114 

4 

212*32 

1*21 

-4*40 

— 6*o6 

7*49 

144-0 

355-82 

5 

224*51 

1*20 

-514 

-6*51 

8*30 

1417 

350-63 

6 

23671 

i*i8 

- 5*56 

—6*65 

8*67 

140-1 

345 83 

7 

248*91 

116 

- 5*63 

-6*46 

8*57 

1389 

34 1 66 

8 

261*12 

1*14 

- 5*36 

- 5 * 9 i 

798 

137-8 

338 38 

9 

273*33 

113 

- 4*78 

— 5*01 

6*93 

1363 

33619 

10 

285-54 

in 

- 3*96 

-379 

5*48 

1337 

33528 

11 

29775 

1*10 

-2*98 

— 2*33 

3*78 

128*0 

33578 

12 

309*96 

x*o8 

— 1*90 

—0*70 

203 

110*2 

337 76 

13 

32216 

1*07 

-078 

+ 0*97 

1*25 

388 

341-16 

14 

33436 

+1*05 

+ 0*31 

+ 2*58 

2*60 

353 *i 

34582 
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88 Mr. Crommelm, Ephemeris for Physical iiXii. i, 


Cfrefm wibh 

Selenographical 


Geocentric Libration 



Midnight. 

Colong. | Lat. 
of the Sun. 

Seh Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

,„ T9 ° 2 * 

0 

, 0 

O 

0 

0 

O 

0 

Mar. 15 

346-55 

+ 1-03 

+ 1-36 

+ 4*03 

4*25 

34 i *4 

35 i* 4 i 

16 

35873 

1-oi 

+ 2-31 

+ 5*21 

570 

336 i 

357-52 

17 

IO91 

0-99 

+ 3*16 

-f 6*o8 

685 

332 5 

3*69 

18 

2308 

o -97 

+ 387 

+ 6'57 

763 

3295 

9*51 

19 

35*24 

o *95 

+ 4*44 

+ 669 

8-03 

3264 

14-63 

20 

47-40 

0-93 

+ 4*82 

+ 6 43 

8.04 

323*1 

18-82 

21 

59-56 

090 

+ 4*98 

+ 5-82 

7-66 

3194 

21-95 

22 

7171 

o-88 

+ 4*90 

+ 491 

6-93 

3 i 5 *i 

239 2 

23 

83-87 

0-85 

+ 4*57 

+ 377 

592 

309*5 

24*73 

24 

96-03 

0*83 

+ 3*97 

+ 2-46 

4-67 

301-8 

24*37 

25 

108*19 

o-8o 

+ 3*13 

+1-06 

3 - 3 ° 

288-7 

22-89 

26 

120*35 

077 

+ 2*08 

-0-38 

2*11 

259-6 

20-39 

27 

132*52 

0*75 

+o-86 

~i *77 

i *97 

205-9 

1697 

28 

144*69 

072 

—0-48 

- 3 *o 8 

312 

171-1 

12-80 

29 

15687 

0*69 

-1*85 

—4-26 

4-65 

156-5 

8-04 

30 

169-05 

o-66 

- 3*18 

-5-25 

614 

148-8 

2-91 

3 i 

181*24 

0*64 

- 4*40 

- 6-03 

7-46 

143*9 

357*64 

Apr. 1 

193*43 

061 

- 5*42 

-6-55 

8-50 

1404 

352*43 

2 

205-63 

°*59 

-6-17 

-678 

9-17 

1377 

347*54 

3 

217-83 

0-56 

-6-59 

-6-69 

9*39 

135*4 

343-17 

4 

230-04 

o *54 

-6-63 

— 6 25 

9 11 

133*3 

339*57 

5 

242-26 

0-51 

— 6-27 

-5-46 

831 

131-0 

33692 

6 

254*48 

o *49 

- 5*53 

-4-33 

703 

1281 

335*47 

7 

266*71 

0-47 

- 4*45 

— 2-90 

531 

123-1 

335*39 

8 

278-93 

0*45 

-312 

—1*26 

3-36 

112*0 

336-82 

9 

291-16 

0-42 

— i-6i 

+ 0*48 

1-68 

73*4 

339-81 

10 

303 39 

0*40 

— 0 05 

+ 2’20 

2 20 

i *3 

344*21 

11 

3 i 5 ' 6 i 

0-38 

+ 1*47 

+ 377 

4-05 

3387 

349*74 

12 

327-83 

0*35 

+ 285 

+ 5-07 

5 * 8 l 

3307 

355*93 

13 

340-03 

o *33 

+ 4*04 

+ 604 

7-27 

326-2 

2-26 

14 

352*23 

0-30 

+ 4*96 

+ 6-6i 

8-27 

323-1 

8-26 

15 

4*43 

0*28 

+ 5-60 

+ 6-8o 

8-8i 

320-5 

1359 

16 

16-62 

025 

+ 5-96 

+ 660 

8-89 

317*9 

17*98 

17 

2880 

0-22 

+ 6-03 

+ 605 

8-54 

3 i 5 'i 

2133 

18 

40-98 

OT9 

+ 5‘82 

+ 5-20 

M 

00 

is 

311*8 

23*57 

19 

53-16 

0-16 

+ 5-36 

+ 4-10 

675 

307*4 

2465 

20 

65-34 

013 

+ 4*67 

+ 2*83 

5*47 

3 or 3 

24-59 

* '21 

77-51 

+ 0-10 

+ 3*77 

+ 1*44 

4*04 

290-9 

23 43 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ by guest on March 26, 2015 






1901MNRAS..62...86C 


Nov. 1901. Observations of the Moon, 1902. 89 


Greenwich 

Midnight. 

Selenographical 


Geocentric Libration 



Oolong. J Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1902. 

O 

O 

O 

G 

O 

O 

0 

Apr. 22 

89-68 

+ 0-07 

+ 2-71 

O'OO 

2 71 

270’0 

21-24 

23 

ioi-86 

0*04 

+ 1*51 

-1-43 

2-08 

226*6 

18-08 

24 

11404 

+001 

4 0*22 

-277 

2-78 

184-5 

14-10 

25 

12622 

— 0*02 

-I-I4 

—400 

4-16 

164-1 

9*49 

26 

13840 

0-05 

“2-49 

-5-05 

5*63 

153*8 

4*45 

27 

150*59 

0*08 

-3-80 

-5-88 

7 00 

1471 

359*21 

28 

16278 

0*11 

- 5-00 

-6-47 

8-i8 

142-3 

354*oo 

29 

17498 

0-14 

-603 

-6-79 

9-08 

138*4 

349*05 

30 

187-18 

o*i6 

— 681 

-679 

961 

134*9 

344-58 

May 1 

199-39 

0-19 

-7*29 

-6-48 

9*75 

131 6 

34076 

2 

211-61 

0*22 

-7-41 

-5-82 

9*42 

128-1 

337-80 

3 

223-83 

024 

— 7-12 

-4-83 

8-6o 

124-1 

335-89 

4 

236-06 

0*26 

— 6-41 

-3‘53 

7*3i 

1188 

335-22 

5 

24830 

O29 

— 5*29 

— I-98 

5-65 

1105 

33599 

6 

260-54 

0*31 

-382 

-0-25 

3*83 

93*7 

338-32 

7 

272-78 

0*33 

— 2*07 

4 I-52 

2*57 

53*7 

342-20 

8 

285-03 

0-36 

—0-18 

+ 3 *i 9 

320 

3*2 

347-43 

9 

297-27 

038 

+ 172 

44*65 

4-96 

339*7 

353-61 

10 

309-50 

0-40 

+3-48 

45*76 

673 

328-9 

0-18 

11 

32174 

0*42 

+4-97 

46-48 

8-17 

3225 

6-54 

12 

333-96 

0*45 

+ 6-i 1 

4677 

9-12 

317*9 

1226 

13 

346-18 

0*47 

+ 685 

4 6-66 

9*55 

3142 

17-02 

14 

35839 

0-50 

+ 7-16 

46-17 

9-46 

3108 

2067 

15 

jo-6o 

0 52 

47*09 

+ 5*37 

8-89 

307-1 

23-18 

36 

22-80 

0-55 

46-68 

+ 4*33 

7-96 

302-9 

24-52 

J 7 

35-00 

0-58 

+5-96 

43-09 

671 

297-4 

24*73 

18 

4719 

0-61 

+5-02 

+ i*74 

5*3i 

289-1 

23-83 

*9 

59*38 

064 

+3-89 

40-32 

3-90 

274-7 

2189 

20 

71*57 

0^67 

4 265 

— 1*09 

2-8 7 

247-6 

18-99 

21 

8376 

070 

+ r 33 

-2*45 

2-79 

208-5 

15-21 

22 

95*95 

0*72 

— 0-02 

- 3*69 

3-69 

179*7 

10-74 

23 

10814 

o*75 

-1*38 

-4*77 

4-96 

1639 

00 

ir> 

24 

120-33 

o*77 

-2-69 

-5-65 

6-26 

154*5 

0-56 

25 

132*52 

0-80 

~3*94 

— 6-29 

7'43 

147-9 

355-34 

26 

14472 

0-82 

- 5 *o 8 

-6-66 

: 8-37 

1427 

350-31 

27 

15692 

0-85 

-605 

-673 

9-05 

1380 

345-74 

28 

169-13 

0-87 

-6-84 

-6-50 

9"43 

133*5 

341-78 

29 

181-34 

—0*89 

-786 

-5*95 

947 

129 0 

338-60 
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90 Mr. Crommelin, Ephemeris for Physical lxii. i, 


Greenwich 

Midnight. 

Selenographical 

Geocentric Libration 



Colong. | Lat. 
of the Son. 

/— 

Bel. Long. 

I Lat. 

Combined 

\ 

Direc¬ 

c. 

of the Earth. 

Amount. 

tion. 

1902. 

May 30 

* 93*55 

-o°9i 

- 7*57 

— 5°°9 

0 

9-12 

I 23°9 

336°*39 

31 

20578 

0-93 

- 7 - 4 i 

- 3-93 

8-38 

I 17-9 

335*29 

June 1 

218-01 

095 

-6-86 

-2-52 

7 * 3 i 

IIO'2 

335*49 

2 

23025 

0 96 

-587 

-091 

5*94 

98-8 

337*12 

3 

242-49 

0-98 

-4-48 

+ o-8i 

4*55 

798 

34029 

4 

25474 

i-oo 

-2-73 

+ 2*50 

3-70 

47*5 

344*94 

5 

266-99 

i-oi 

-0-74 

+ 404 

4 ‘H 

10-4 

35 ° 80 

6 

279-25 

103 

+ i *33 

+ 5*30 

5*47 

345*9 

357*37 

7 

291*50 

1*05 

+ 332 

+ 6-17 

7-01 

331*7 

4-06 

8 

30375 

1-07 

+ 5-06 

+ 6-6i 

8-32 

322-6 

10-26 

9 

3 I 5-99 

108 

+ 6*42 

+ 661 

9*22 

315*8 

15*56 

10 

32823 

i-io 

+ 7-30 

+ 6-20 

9-57 

3103 

1970 

11 

34046 

1*12 

+ 769 

+5-46 

9*43 

305*4 

2263 

12 

352-68 

II 4 

+ 7*6i 

+4-45 

8-81 

300-3 

24*31 

13 

4-90 

Il6 

+ 7*13 

+3-24 

7-83 

294*4 

24-80 

14 

17*11 

Il8 

+ 6-31 

+1-91 

6*59 

2868 

24 * 15 

15 

29-32 

1-20 

+ 5*23 

+ 0-53 

5‘26 

2758 

2246 

16 

41-52 

1-22 

+ 3*99 

— 0-87 

4-08 

2577 

1977 

17 

5373 

1-24 

+ 2-65 

— 2*21 

3*45 

2302 

16*20 

18 

65-92 

1*26 

+126 

- 3*45 

367 

2001 

11-90 

19 

78-12 

1*27 

-0-10 

- 4*54 

4*54 

1787 

7*03 

20 

90-31 

1-29 

-1-41 

- 5’44 

562 

1655 

1*85 

21 

102-51 

I-3I 

-2-63 

— 6-10 

664 

156-7 

356*57 

22 

11470 

I'32 

-376 

-6-50 

751 

1499 

351-46 

23 

126-90 

1*34 

-475 

-6-6i 

8-14 

144*3 

34674 

' 24 

139-10 

1 35 

— 5-60 

— 6-42 

8*52 

1389 

342 63 

25 

* 5 t* 3 i 

1-36 

-6-28 

- 5*92 

8-63 

133*3 

339-27 

26 

163-51 

i -37 

— 6*76 

-513 

8-49 

1272 

336-83 

27 

175-72 

138 

-698 

—4-06 

8-o8 

120-2 

335-46 

28 

187-94 

1*39 

-6-91 

-275 

751 

II 3 *I 

33527 

29 

200-17 

1 40 

—6-50 

-125 

662 

100-9 

33641 

30 

21240 

i* 4 * 

-570 

+ 0-36 

57 i 

864 

338-95 

July 1 

224-64 

141 

- 4*52 

+ 1-99 

4’94 

662 

342-92 

2 

23689 

1-42 

-2-97 

+ 3*52 

461 

40-2 

348-21 

3 

249-14 

142 

— i*i 3 

+ 4*84 

4*97 

13 1 

354-46 

4 

261-40 

1*43 

+ 086 

+ 583 

5-89 

351*6 

ns 

5 

273-66 

1-44 

+ 2-83 

+ 6-40 

7-00 

336 *i 

768 

6 

285-91 

- 1-45 

+ 461 

+ 6-53 

7*99 

324*8 

1351 
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Nov. 1901. ' Observations of the Moon, 1902. 


9i 


Greenwich 

Midnight. 

Selenographical 

Geocentric Libration 



Colong. | Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

“ " 

Direc¬ 

tion. 

C. 

3003 . 

O 

O 

0 

0 

O 

0 

O 

July 7 

298*16 

- 1*45 

+ 603 

+ 6*23 

8 68 

315*9 

18*25 

8 

310*41 

1*46 

+ 7*00 

+ 5 55 

893 

308*4 

21*74 

9 

322*65 

1*47 

+ 7*47 

+ 4’57 

876 

301*5 

2390 

IO 

334-88 

1*48 

+ 7'44 

+ 3-38 

817 

294*4 

24*79 

ii 

347 -n 

1*49 

+ 6*97 

+ 205 

7-26 

286*4 

24*47 

12 

35933 

1*49 

+ 6*14 

+ 065 

617 

2760 

23*02 

13 

ii *55 

1-50 

+ 5 05 

-074 

510 

261*7 

20*56 

14 

23-76 

1*51 

+ 377 

— 208 

4 ' 3 i 

241*1 

17*20 

IS 

3597 

1*51 

+ 2*41 

-332 

410 

216*0 

1307 

16 

48-18 

1*52 

+1*04 

-4*41 

453 

193*3 

8-33 

17 

60*38 

1*52 

-0*28 

~5 3 i 

5*32 

177*0 

3-20 

18 

72-58 

i *53 

-1*51 

-599 

618 

165*8 

357-91 

19 

84-77 

i *53 

—2*60 

— 641 

6*92 

157*9 

35270 

20 

9696 

i *53 

-3-55 

— 6*54 

7’44 

I 5 I -5 

347-83 

21 

109*16 

i *53 

~ 4*33 

-6*37 

770 

145*8 

343 - 5 o 

22 

121-35 

i *53 

- 4*97 

-589 

771 

139*8 

339-94 

23 

133-54 

i ’53 

- 5*43 

-5*12 

7*46 

1333 

33727 

24 

14574 

i *53 

-572 

—4*08 

T 03 

125-5 

335-65 

25 

15794 

i ‘53 

— 5*82 

— 2*81 

6*4 6 

115*8 

335-19 

26 

170-15 

1*52 

-570 

-1*36 

5*86 

103*4 

335-99 

27 

182-36 

1*52 

- 5 ' 3 i 

+ 0*19 

5 * 3 i 

880 

338 -I 3 

28 

194-58 

i* 5 i 

-4*64 

+ 177 

497 

69*1 

341-61 

29 

206-81 

i‘ 5 i 

- 3-65 

+ 3*26 

4-90 

48*2 

34635 

30 

219-05 

1*50 

-2*36 

+ 4*58 

5 *i 5 

27*3 

352 -I 3 

31 

231-29 

i *49 

-0*83 

+ 5*6i 

5*67 

8-4 

358-54 

Aug. 1 

243-53 

1*49 

+ 0*86 

+ 6*28 

6-34 

352-2 

5-07 

2 

255-79 

1*48 

+ 2*56 

+ 6*52 

7 00 

338-6 

11*19 

3 

268-04 

1*48 

+ 4 *n 

+ 6*33 

7*55 

327-0 

l6*42 

4 

280-29 

1*47 

+ 5*39 

+ 573 

7*86 

3168 

20*49 

5 

292-54 

i *47 

+ 6*28 

+ 4*80 

7*91 

307-4 

23*22 

6 

30478 

i *47 

+ 671 

+ 3*61 

7*62 

298-3 

2462 

7 

317-02 

1*46 

+ 6*69 

+ 2*26 

70 6 

288-7 

2 A 73 

8 

329-25 

1*46 

+ 6*25 

+ 0*84 

631 

277-7 

2362 

9 

34148 

1-45 

+ 5*44 

~o *59 

5*47 

263-8 

21*43 

10 

3537 ° 

i '45 

+ 4*38 

— 1*96 

4*80 

245-9 

18*29 

11 

592 

1*44 

+ 3 *i 3 

- 3*23 

4*50 

224*1 

I 4'33 

12 

1813 

1*43 

+ i ‘79 

- 4*35 

471 

202*4 

975 

13 

30-33 

-1 *43 

+ 0*46 

-5*28 

530 

1850 

471 
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92 


Mr. Crommelm, Ephemeris for Physical - 


Lxn. i, 


Greenwich 

Selenographical 

Geocentric Libration 



Midnight. 

• uoione. 
of the 

( juat. 
Sun. 

Sel. Long. | Lat. 
of tbe Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

0. 

1902. 

Aug. 14 

4253 

0 

— I 42 

—o°8o 

—5*98 

6*03 

i 72°4 

359-45 

15 

5472 

i* 4 i 

-i -93 

- 6-43 

671 

« 63-3 

3541S 

16 

66*92 

1*40 

-2-88J 

- 6-59 

7 19 

1564 

349-17 

17 

79-10 

i *39 

-3-65 

-6-45 

7*41 

ISO’S 

344-64 

18 

9 I -29 

r 37 

-4*19 

-6*00 

7*32 

145-1 

340-80 

19 

103-47 

1*36 

- 4*55 

- 5*24 

694 

1390 

337-84 

20 

115-65 

134 

-470 

—4*20 

'6*31 

1318 

335-92 

21 

' 127-84 

i *33 

-4-68 

— 2 92 

552 

122*0 

33517 

22 

' I4OO3 

1*31 

- 4*49 

— 1*46 

472 

I08*0 

335-70 

23 

I52-22 

1*29 

~ 4 *i 3 

40*10 

4 *i 3 

88*6 

337-55 

24 

l64*42 

1*27 

— 3*59 

4 i *68 

3*96 

64-9 

340-72 

25 

17662 

1*26 

—2*87 

43*18 

4*29 

421 

345-13 

26 

l88*83 

I*2 4 

—1*96 

44-50 

4*91 

23-5 

350-56 

27 

201*04 

1*22 

-o*88 

+5-56 

5-63 

90 

35668 

28 

213 27 

1*20 

+ o *35 

46*28 

629 

3568 

3-05 

29 

225*50 

I‘I 9 

+ 164 

46*60 

6*8o 

3460 

91*8 

30 

23773 

1*17 

4 2*02 

46*50 

7 ’i 3 

335-8 

14*63 

3 i 

249*97 

1*15 

4 4*08 

46*00 

7*26 

325-8 

19*09 

Sept. 1 

262*22 

1*14 

+ 4-98 

+ 5-14 

716 

3159 

22*32 

2 

274*46 

1*12 

+ 5*59 

43*98 

6-87 

305-5 

24*25 

3 

286*70 

I'll 

+ 5-83 

42*63 

6 40 

294-3 

24*84 

4 

298-93 

IO9 

4570 

4 I*l8 

5*82 

28l*7 

24*17 

5 

311-16 

1*08 

45*21 

-0*31 

5*22 

266*6 

22*33 

6 

323-38 

1*06 

+ 4 ' 4 i 

- 1*74 

4’74 

248*5 

19*46 

7 

33 ?- 6 o 

1*04 

+ 3*36 

-3*07 

4*55 

22 7*6 

1572 

8 

347 - 8 i 

1*02 

+ 2*15 

-4*24 

+75 

206*9 

11-29 

9 

0*02 

1*01 

40*83 

- 5*23 

5-30 

189*0 

6-35 

10 

12*22 

o *99 

—0*46 

- 5*99 

601 

175*6 

114 

11 

24*41 

0*97 

~i*68 

-6*49 

6*70 

165-5 

355 87 

12 

36*6l 

°*95 

-276 

-672 

7*26 

1577 

35 o -78 

13 

48*79 

o *93 

-3-63 

-6*64 

7*57 

151*3 

346-07 

14 

60*97 

0*90 

-4-25 

— 6*25 

7*56 

145-8 

34198 

15 

73 *i 5 

088 

— 4*60 

- 5‘55 

7*21 

140*3 

33869 

16 

85'32 

085 

' -4-69 

'- 4*53 

6*52 

134*0 

336-39 

17 

9749 

0*83 

~ 4 ’ 5 I 

-3*26 

5*57 1 

125*9 ' 

335-25 

18 ' 

109*65 

o*8o 

-4*ii 

-178 

■ 4*48 

113*4 

33540 

19 ' 

12182 

0*77 

“- 3-50 ' 

-0*17 

3 - 5 o 

92*8 

336-93 

20 

I 33-99 

— °*75 

-274 * 

4 1*47 

3 *n 

61 *8 

339-84 
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Nov. 1901. Observations of the Moon, 1902.. 93 


Greenwich 

Midnight. 

SelenogTaphical 

Geocentric Libration 

... _ 1 . 



Oolong. | Lat. 
of the Sun. 

Sel. Long | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1902 . 

Sept. 21 

146-17 

-072 

— I°86 

+ 3'°4 

3*57 

O 

31‘5 

34 tW 

22 

15835 

0-69 

-0-89 

44-42 

4 ' 5 l 

11 "4 

349*31 

23 

i 7°'53 

o-66 

+ 0*14 

+ 5‘54 

554 

3586 

355 30 

. 24 

I82-73 

0 64 

+118 

46-31 

6-42 

349-4 

i- 5 & 

25 

19493 

061 

+ 2'2I 

46-70 

7-06 

341-7 

770 

26 

207 14 

o -59 

+ 3 l6 

4668 

7-39 

334-7 

13-24 

27 

2 i 9'35 

0:56 

+ 4-01 

4627 

7*44 

3274 

i 7'90 

28 

23 . 1*57 

0-54 

+ 4-67 

+ 5'49 

721 

3196 

21-45 

29 

24379 

0-52 

+ 5-13 

44-40 

676 

3106 

237 S 

30 

256-OI 

O5O 

+ 5-32 

43-09 

615 

3002 

24-79 

Oct. I 

26824 

0-47 

+ 5’24 

4 164 

549 

287-4 

24-56 

2 

280'46 

045 

+ 4-88 

4013 

4-88 

271-5 

23-12 

3 

292 68 

o -43 

44-25 

-i -34 

4-46 

252-5 

2 o* 59 > 

4 

304-90 

0-40 

+ 3*37 

-275 

4*35 

230-8 

1710 

5 

317-11 

038 

4229 

— 4-00 

461 

209 8 

12-84. 

6 

329-32 

o -35 

4 1-08 

— 505 

5 -i 8 

192-1 

803 

7 

34 I-S 2 

o -33 

— 0*22 

-589 

589 

1779 

2-88 

S 

353 72 

030 

-I- 5 I 

-6-48 

665 

1669 

357-62 

9 

591 

028 

“ 274 

-6-78 

731 

158 0 

352-45 

10 

18-09 

025 

-3 83 

-680 

7 - 8 i 

1506 

347’67 

IX 

3027 

0 22 

-469 

-6-50 

8-oi 

1442 

343 ‘ 3 & 

12 

42-45 

019 

- 5-29 

-590 

793 

1381 

339-81 

. *3 

54-61 

016 

-557 

-498 

7-47 

131-8 

337-12 

14 

6677 

013 

-551 

-378 

6-68 

124-4 

335-52 

IS 

78'93 

0*10 

-509 

— 2*34 

5'6o 

1147 

335 17 

16 

91 08 

007 

- 4*35 

- 0-72 

4 ' 4 i 

994 

33621 

17 

10323 

004 

-332 

40-97 

3-46 

73-7 

33869 

18 

115-38 

—001 

-2-18 

42-63 

3’42 

397 

34260 

19 

12753 

+ 0-03 

- 072 

44*12 

4-18 

9*9 

34773 

20 

139-69 

006 

40 68 

+ 5’35 

5‘39 

3528 

353-73 

21 

15185 

009 

4 2-02 

46-23 

6*55 

342 ’° 

on 

22 

16402 

0 12 

+ 3*23 

4670 

7 A 4 

3343 

63S 

23 

17619 

015 

4 4-24 

4676 

7*98 

327 9 

I 2 -II 

24 

188-38 

017 

+ 5 03 

46-42 

816 

321-9 

1 6-95 

25 

200-57 

020 

+ 5*55 

4572 

7-97 

3159 

20-72: 

26 

21276 

022 

+ 5-82 

44*70 

7-48 

3089 

233 r 

27 

22496 

0-25 

+584 

43-46 

679 

3007 

2466 

28 

237-16 

+ 0-27 

4 5-61 

42-05 

5*97 

290-I 

2477 
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Mr. CrortiTnelin, Ephemeris for Physical i*xii. i, 


Greenwich 

Midnight. 

Selenographical 


Geocentric Libration 



Colong. | Lat. 
of the Snn. 

Sel.Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

0 . 

IQ02. 

Oct. 29 

24937 

+ 030 

O 

+ 5*i5 

+ 0-57 

^0 

00 

2763 

23-69 

30 

261*58 

032 

+ 4*49 

— 092 

00 

y> 

258-4 

21-51 

3i 

27378 

°*34 

+ 3-64 

-2’35 

4*33 

237-2 

18-31 

Nov. 1 

28599 

037 

+ 2-63 

-3*65 

4*50 

2158 

14-28 

2 

29819 

°*39 

+ 1*48 

-4*77 

4*99 

197-2 

9-60 

3 

3 I0 ‘39 

042 

+ 0-24 

-5*67 

5-68 

182-4 

4’5i 

4 

00 

0-44 

—1-06 

-6-32 

6*41 

170-5 

359*37 

5 

33477 

0-47 

-2-37 

— 670 

7*ii 

160-5 

354*07 

6 

346-96 

0-49 

-3*62 

-680 

770 

1520 

349*17 

7 

359*14 

0-52 

-4*75 

— 660 

8-13 

_ r 44’3 

344*76 

S 

H'3 1 

055 

-5 69 

— 6 -n 

8-35 

F37*o 

340-98 

9 

23-48 

0-58 

-6*37 

-5*32 

8-30 

129-9 

338-02 

10 

35-64 

o-6o 

-673 

- 4*25 

7*96 

122-3 

336-02 

11 

47-80 

0-63 

-669 

— 2-92 

7*30 

1136 

335 'H 

12 

59*94 

066 

-6-23 

-i *39 

6-38 

102-6 

335*57 

*3 

72-08 

0-69 

- 5*33 

+ 0-27 

5*34 

87*1 

337*43 

14 

84-22 

0-72 

- 4*04 

+1-96 

4*49 

* 64-1 

34077 

15 

96-35 

075 

— 2*42 

+ 3*55 

4*30 

34*3 

345*44 

16 

108-48 

0-78 

— 060 

+ 4 * 9 * 

4*95 

70 

351 * 4 * 

17 

12062 

0-80 

+ 1-27 

+ 5*93 

6 07 

347*9 

357*94 

iS 

13276 

0-83 

+ 3*05 

+ 654 

7*22 

335*0 

4*53 

19 

144-90 

0-85 

+ 4*59 

+ 6-70 

8*12 

325*6 

1065 

20 

157*05 

087 

+ 5*79 

+ 6-44 

8-67 

318-0 

15-87 

21 

169-21 

0-90 

+ 661 

+ 5-80 

8'8o 

3 ir 3 

19-97 

22 

18138 

0-92 

+ 7*03 

+ 4-84 

8*53 

304*5 

22-85 

23 

193*56 

0-94 

+ 7-08 

+ 3*65 

7*97 

297*3 

24*47 

24 

205-74 

096 

+ 6*80 

+ 2-29 

7-17 

288-6 

24-86 

25 

217-92 

0-98 

+ 6-25 

+ 0-85 

631 

277*7 

24-08 

26 

230-10 

099 

+5-48 

— 0 61 

5 * 5 i 

263-6 

22-17 

27 

242*29 

i-oi 

+4-54 

— 2-02 

4*97 

246-0 

19-25 

28 

254*49 

1-03 

+3-48 

- 3*32 

4-81 

226-4 

15*46 

29 

266-68 

105 

+2-32 

-4-46 

5*03 

207-5 

10-95 

30 

278-87 

1-07 

+1-08 

- 5‘39 

5 * 5 o 

191-3 

5*96 

Dec. 1 

29106 

1-08 

— 0-20 

— 6-09 

6 09 

1781 

0 71 

2 

303*25 

IIO 

-1-50 

-6*52 

6-69 

167-0 

355*48 


3 i 5*44 

1*12 

— 2'8o 

-667 

7*23 

157-2 

350*48 

4 

327-62 

II 4 

- 4*04 

- 6*53 

7-68 

148-3 

345*94 

5 

339*79 

+116 

-520 

-6-ii 

8-02 

139-6 

34201 
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Nov. 1901. Observations of the Moon, 1902. 


Greenwich 

Midnight. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric Libration 

1 

r — 

Sel. Long. J Lat. Combined 

of the Earth. Amount. 

L Direc¬ 
tion. 

0. 

1902. 

O 

0 

0 

0 

0 

O 

O 

Dec. 6 

351-97 

+1-18 

— 6-21 

-5-41 

8-24 

I 3 II 

338-84 

7 

4*13 

1*20 

-6-99 

~ 4*45 

829 

122*5 

33657 

8 

16-29 

1*22 

-7-48 

- 3’25 

816 

II 3'5 

335-31 

9 

28-44 

1-24 

— 7-60 

— 1-84 

7-82 

103-6 

335-23 

10 

40-59 

1-26 

-7*28 

—0-29 

7-29 

923 

336-44 

IX 

52-73 

1-28 

- 6-47 

+ i ‘33 

6-6i 

78-4 

339-07 

12 

64-86 

I29 

- 5I 8 

+ 2-91 

5'94 

60-7 

343-15 

13 

76-99 

1-31 

-3-46 

+ 4*34 

555 

38-6 

348-56 

14 

89-11 

i ‘33 

-1-41 

+ 5*49 

5-67 

I 4'4 

354-93 

IS 

101-23 

i ’35 

+ 0-77 

+ 6-25 

6-30 

3530 

172 

16 

H 3’35 

136 

+ 2-91 

+ 6-56 

717 

336*1 

8-31 

17 

125*48 

i '37 

+ 4-80 

+ 6-41 

801 

3232 

1+13 

18 

137-62 

i *39 

+ 6-29 

+ 5‘83 

858 

312-8 

1881 

19 

149-76 

1-40 

+ 7-31 

+ 4*91 

8-8i 

303'9 

22 18 

20 

161-91 

141 

+ 7-83 

+ 373 

8-68 

295*5 

24-18 

21 

174-06 

1-41 

+ 7-87 

+ 2-39 

823 

286-9 

24-89 

22 

186-22 

1*42 

+ 7-50 

+ 0-96 

7*56 

277*3 

24*36 

23 

198-39 

i *43 

+ 681 

—0-48 

6-83 

266 0 

22-69 

24 

210-56 

i *43 

+ 587 

-1-87 

616 

252-3 

20*00 

25 

222*74 

1-44 

+ 476 

-3-16 

572 

236-4 

16*43 

2 6 

234'92 

i '45 

+ 3’54 

-4-29 

5*56 

219-5 

12*10 

2 7 

247TO 

i *45 

+ 2*26 

— 522 

5'69 

2034 

7*23 

28 

259'29 

1-46 

+ 0-97 

- 5*93 

6-oi 

189-3 

2-04 

29 

27 r 47 

1-47 

-o *33 

-6-37 

6-38 

177-0 

35677 

30 

283-66 

1-47 

— i'6o 

-6-55 

6-74 

1663 

351-68 

31 

295-85 

1-48 

-2*83 

-6-43 

7'03 

1562 

34699 

1903. 

Jan. I 

308-03 

+1-48 

— 4-01 

—6*04 

7‘ 2 5 

146-4 

342-88 

The 

longitudes are 

reckoned 

in the 

plane 

of the 

Moon’s 


equator, the axis of reference being the radius which passes 
through the mean centre of the visible disc. This axis therefore 
rotates with the Moon, and is not fixed in space. 

The inclination of the Moon’s equator to the ecliptic is taken 
as i°*523, the value used in the Connaissance des Temps , that 
given by the Nautical Almanac being i°*536. 

The physical librations in longitude and latitude, as given by 
Professor Franz’s formulae, have been applied ; their values are 
taken from the Berliner Jahrbuch for the days given there, and 
interpolated by a graphical method for the other days. But the 
signs in the Jahrbuch require to be reversed in order to reduce to 
the system used here. 
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96 Mr. Crommelin , Ephemeris for Physical lxii. i r 

The colongitude of the Sun is 90° (or 45o°) minus his seleno- 
graphical longitude. It also is the selenographical longitude of 
the morning terminator reckoned eastward from the mean centre* 
of the disc. Hence its value is approximately 270°, o°, 90°, 18a 0 
at new Moon, first quarter, full Moon, last quarter respectively. 
The longitude of the evening terminator is of course 180° greater 
or less than that of the morning one. 

When the geocentric libration in longitude is positive, the 
region brought into view is on the west limb ; when negative, on 
the east. 

When the geocentric libration in latitude is positive, the 
region brought into view is at the Moon’s north pole; when 
negative, at the south. 

The column “ Combined Amount ” gives the distance between 
the apparent and mean centres of the disc, and the column 
“ Direction ” gives the position-angle of the apparent centre from 
the mean centre, or, which is the same thing, the position-angle 
of the region which is most carried into view by libration. The 
angles are reckoned eastward from the northern extremity of the 
Moon’s axis. 

C denotes the geocentric position-angle of the northern 
extremity of the Moon’s axis measured eastward from the 
northernmost point of the disc. It has been computed by the 
second formula given in the Preface to the Nautical Almanac , 
but the co-ordinates of the Moon’s equator have been taken from 
the Connaissance des Temps , so as to make this column consistent 
with the rest of the ephemeris. 

The terms “East” and “West” are used throughout with 
reference to our sky, and not as they would appear to an observer 
on the Moon. 

I give the method for finding the altitude of the Sun at a given 
point on the Moon whose position is defined : (1) by seleno¬ 
graphical longitude and latitude ; (2) by direction cosines. 

In either case the Sun’s selenographical colongitude and 
latitude (K, L supposed) must be found by interpolation from 
the ephemeris for the given time. 

In the first case let the given point be in the position 
longitude M, latitude N. Longitudes are reckoned from the 
meridian passing through the mean centre of the disc, ard the 
positive direction is that towards Mare Crisium. North latitudes 
are considered positive. 

Then 

sine Sun’s altitude=sin L sin N-f cos L cos N sin (K-f M). 

In the second case let £, 77, £ be the direction cosines of the 
given point. The axes are (1) that diameter of the Moon’s 
equator which is 90° from the mean centre of the disc ; (2) the 
Moon’s polar axis ; (3) the diameter through the mean centre of 
the disc. The positive directions are as above. Mr. Saunder 
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has issued some maps of portions of the Moon’s surface from 
which the co-ordinates rj, £ can be taken at sight. 

Then the Sun’s direction cosines are : 

cos K cos L, sin L, sin K cos L, 

and sine Sun’s altitude 

cos K cos Ij+y) sin L-f £ sin K cos L. 

Neither formula is convenient when the Sun’s altitude is very 
great, for an angle near 90° cannot be accurately determined 
from its sine. However, when the Sun is high the shadows are 
so inconspicuous that it is not necessary to compute his altitude 
with great accuracy. 

Ben venue, 55 TJlundi Boad , Blachheath , 8 .E. 

1901 September 21. 


H 
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Mr. Crommelin , Ephemeris for Physical 


IiXII. i, 


JEphemeris for Physical Observations of 


Greenwich 

Noon. 

F. 

L— 0 . 

Apparent Diameter. 

B". Equat. ^04. Po'f 

2<Z. 20. 

d . 

Q. 


1902 

Feb. 

21 

344765 

167*836 

O 

— 0*822 

33-461 

// // 

3*07 31*31 

0 

5*31 

255 ° 9 0 - 

-o*88 


23 

344604 

168*275 ■ 

-0*803 

33-55 

•08 31*39 

5*57 

25578 - 

-o*86 


25 

344’446 

168*712 

- 0-785 

33-65 

•09 31*48 

5*84 

255-66 - 

-0*84 


27 

344-290 

169*145 

-0*767 

33-74. 

*JO 31*57 

6*io 

255-54 - 

-0*82 

Mar. 

I 

344-137 

l 69*573 

-0749 

33-85 

•10 31*67 

636 

255-42 • 

-o*8o 


3 

343-987 

169*999 

-0*731 

33-96 

•II 31;77 

6*6i 

2 S 5 - 3 I - 

-0*78 


5 

343-839 

170-420 

-0713 

34-07 

•12 31*87 

6*86 

255" 1 9 - 

-0 76 


7 

343-694 

170-837 

-0*695 

34''9 

•13 3198 

7*ii 

25508 - 

-0*74 


9 

343 - 55 ' 

171-249 

— 0677 

34 ’ 3 ' 

•14 32-10 

7*35 

254 97 - 

-0*72 


ii 

343 - 4 IO 

171*656 

-0*659 

3444 

•15 32*22 

7*59 

254*86 - 

-070 


i 3 

343272 

172059 

— 0641 

34-58 

•16 32 35 

7*82 

254*75 ■ 

-068 


15 

343-137 

172-456 

-0*623 

34-72 

•17 32*48 

8*04 

254*64 - 

-0*67 


17 

343004 

172-849 

-0605 

34-86 

•18 32*61 

8*27 

254*54 ■ 

-0*65 


19 

342-874 

173234 

-0*587 

3499 

•19 32*74 

8*48 

254*43 * 

-0*63 


21 

342-748 

173615 

-0*570 

35'4 

•20 32*87 

8*69 

254*33 * 

-o*61 


23 

342-624 

173-990 

- 0*552 

35-29 

•21 3302 

889 

254*23 * 

-o *59 

} 


25 

342-502 

174-358 

- 0*535 

3545 

•22 33*17 

9*09 

254*13 • 

-0*57 


27 

342383 

174-720 

-0*517 

35-62 

•23 33*33 

9*28 

254*04 * 

“ 0*55 


29 

342*268 

175-076 

-0*500 

3579 

•24 33*49 

946 

253*95 

-o *53 


31 

342-156 

175-425 

-0*483 

35-96 

*25 33'65 

9-64 

253*86 

-0*52 

Apr. 

2 

342-046 

175-766 

—0*466 

36-14 

•26 33*82 

9*81 

253*77 

— 0*50 


4 

341-939 

176*102 

-0*449 

3633 

•27 33*99 

9*97 

253*68 

—0*48 


6 

341835 

176*428 

-0*432 

36-52 

•28 34*17 

10*13 

253*59 

— 0*46 


8 

341-734 

176748 

-0*415 

3671 

*29 34*35 

10*28 

253*50 

-o *44 


10 

341637 

177*060 

-0*398 

36-91 

•30 34*53 

10*42 

253*42 

-o *43 


12 

341-543 

177-363 

-0*381 

37-12 

•31 3472 

io *55 

253*34 

— 0*41 


14 

34 I -452 

177-659 

-0*365 

3772 

•32 34*92 

10*67 

253*27 

-0*39 


16 

34'-364 

177-946 

-o *349 

37-53 

*33 35*12 

10*79 

253*20 

-o *37 


18 

341279 

178-223 

-0*333 

3775 

*34 35*32 

10*89 

253*13 

-0*36 


20 

341-197 

178*492 

-0*317 

37-97 

*34 35*52 

10*99 

253*06 

-o *34 


22 

341-119 

178-753 

-0*301 

38-19 

*35 35*73 

n*o8 

253*00 

-0*32 


24 

341044 

179*002 

—0*286 

3841 

•36 35*94 

11*15 

252*94 

-0*31 


26 

340-972 

179*244 

— 0*271 

38-64 

*37 36*i6 

11*22 

’ 252*89 

— 0*29 


28 

340-903 

179*474 

-0*256 

38-88 

*37 36*38 

11*28 

252*84 

-0*27 


30 

340837 

179*696 

-0*242 

39'2 

0*38 36*60 

ii *33 

252*80 

- 0*26 
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